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Abstract
Background: Patients with knee osteoarthritis [OA] are commonly treated by physiotherapists
in primary care. Measuring physiotherapy performance is important before developing strategies
to improve quality. The purpose of this study was to measure physiotherapy performance in
patients with knee OA by comparing clinical practice to evidence from systematic reviews.
Methods: We developed a data-collection form and invited all private practitioners in Norway [n
= 2798] to prospectively collect data on the management of one patient with knee OA through 12
treatment session. Actual practice was compared to findings from an overview of systematic
reviews summarising the effect of physiotherapy interventions for knee OA.
Results: A total of 297 physiotherapists reported their management for patients with knee OA.
Exercise was the most common treatment used, provided by 98% of the physiotherapists. There
is evidence of high quality that exercise reduces pain and improves function in patients with knee
OA. Thirty-five percent of physiotherapists used acupuncture, low-level laser therapy or
transcutaneous electrical nerve stimulation. There is evidence of moderate quality that these
treatments reduce pain in knee OA. Patient education, supported by moderate quality evidence for
improving psychological outcomes, was provided by 68%. Physiotherapists used a median of four
different treatment modalities for each patient. They offered many treatment modalities based on
evidence of low quality or without evidence from systematic reviews, e.g. traction and mobilisation,
massage and stretching.
Conclusion: Exercise was used in almost all treatment sessions in the management of knee OA.
This practice is desirable since it is supported by high quality evidence. Physiotherapists also
provide several other treatment modalities based on evidence of moderate or low quality, or no
evidence from systematic reviews. Ways to promote high quality evidence into physiotherapy
practice should be identified and evaluated.
Background
Osteoarthritis [OA] is the most common condition affect-
ing synovial joints [1]. The number of persons affected by
OA in the western world will increase because its preva-
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lence increases with age [1]. Patients with knee OA are
managed in primary care, and they represent a large group
seen by physiotherapists. An overview of systematic
reviews covering physiotherapy interventions for patients
with osteoarthritis of the knee demonstrates that exercise
can reduce pain and improve function in patients with
knee OA [2]. It also indicates that low-level laser, transcu-
taneous electrical nerve stimulation and acupuncture can
reduce pain, and that psychoeducation, including patient
education and self-management programmes, can
improve psychological outcomes. Thus, physiotherapy
can improve pain and function and play an important
role in the management of patients with knee OA.
Improving the quality of care is a major issue for all health
care systems, and measuring performance is essential for
the planning and evaluation of quality improvement
strategies [3-5]. Measuring performance means compar-
ing actual clinical practice to desired clinical practice.
Patient perspectives of care and patient outcomes can also
be included in performance measurements [3]. Most per-
formance studies in physiotherapy have described man-
agement of low back pain [6-9]. Although OA is a highly
prevalent disease, little is known about the performance,
including physiotherapy for patients with OA [10].
The aim of this study was to measure physiotherapy per-
formance in patients with knee OA by comparing actual
clinical practice to evidence from systematic reviews.
Methods
The study was conducted among private physiotherapy
practitioners in Norway, who are integrated into primary
health care. The National Committees for Research Ethics
in Norway approved the protocol for the study.
Data collection form
For the purpose of this study, we developed a paper-based
data-collection form to register actual clinical practice for
patients with knee OA. We started the development by vis-
iting several practices, observing physiotherapists treating
patients with knee OA. In two one-day meetings, ten cli-
nicians invited through The Norwegian Physiotherapy
Association developed, piloted and revised the data-col-
lection form in collaboration with the researchers. We
piloted the form among 10 physiotherapists and assessed
the reliability of the form using 15 independent observa-
tions of treatment sessions. We evaluated the relationship
between data entered independently by the observer, who
was an experienced physiotherapist, and data entered by
the treating physiotherapists and calculated kappa scores.
The final form was in three parts (see variables and the
original data-collection form in Additional files 1 &2).
Part one covered patient characteristics, the physiotherapy
examination and the treatments goals, e.g. the patients
gender and age, time since diagnosis, type of pain classi-
fied in six categories (e.g., pain at night, rest, weight bear-
ing, start of activity) and intensity of pain measured on a
ten point visual analog scale (VAS), co-morbidity and the
physiotherapist's judgement of physical activity level and
patient weight. The aims of treatment, e.g. reducing pain,
improving function, muscle strength, aerobic capacity or
increasing knowledge were assessed on a six point scale
from "Not important at all" to "Very important".
Part two was designed to report the treatment modalities
used in each session during 12 sessions. This part con-
tained a list of 35 different treatments, e.g. types of exer-
cise, massage, traction, hot packs, physical modalities,
information and patient education. We also collected
information about whether the patients were treated indi-
vidually or in groups. We chose 12 treatment sessions
because this is the number most often used when general
practitioners refer patients to physiotherapy in Norway.
Part three collected information on characteristics of the
physiotherapists, e.g. gender, age, years since qualifica-
tion, work setting and postgraduate education. A designer
contributed to the lay-out to create a user-friendly form.
Recruitment
We invited all private practitioners, identified by member-
ship of The Norwegian Physiotherapy Association in Feb-
ruary 2006, to participate in the study [n = 2798]. We
asked the physiotherapists to report the management of
the first patient with knee OA referred to their practice
[one case], and to complete the form at every treatment
session. The diagnosis should be confirmed by x-ray or
magnetic resonance imaging. Patient who had a knee
arthrosplasty or postoperative treatments were excluded.
In response to an invitation letter sent out in May 2006,
744 physiotherapists replied that they did not normally
treat patients with OA, or that they had other reasons for
not being eligible. In August 2006 we distributed the
anonymous data-collection form with a pre-paid return
envelope to the remaining physiotherapists [n = 2054]. To
increase the response rate, we sent two reminder letters to
all, and one e-mail postcard to those with an e-mail
address, and we contacted practices with more than five
physiotherapists by telephone. The study was also
described in the Norwegian Physiotherapy Journal and in a
newsletter sent to all private practitioners. The data collec-
tion period was nine months, from August 2006 to May
2007.
Research evidence and performance
We have previously summarised the evidence from sys-
tematic reviews on physiotherapy interventions for
patients with knee OA in an overview, and assessed theBMC Health Services Research 2008, 8:145 http://www.biomedcentral.com/1472-6963/8/145
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quality of evidence for each intervention, comparison and
outcome [2]. The quality of evidence for the interventions
was categorised as high, moderate or low, or as no evi-
dence from systematic reviews. The quality of the evidence
indicates the extent to which one can be confident that the
estimate of effect is correct. High quality evidence indi-
cates that further research is very unlikely to change our
confidence in the estimate of effect.
We measured physiotherapy performance by comparing
practice reported in the data-collection forms to the find-
ings from the overview. If the physiotherapist used inter-
ventions that were supported by evidence for improving
patient outcomes of high or moderate quality, we inter-
preted the practice as desirable. Even though there was a
lack of evidence for the effects of giving advice, we consid-
ered giving advice and information about physical activity
and weight reduction as desirable practice.
Analysis
We performed descriptive analysis, based on frequency
distribution and percentages, to assess characteristics of
the patients and the physiotherapists, and the treatments
used. Different types of exercise, e.g. exercises aimed to
increase muscle strength, aerobic capacity, coordination
or range of motion, were merged into one treatment
modality. We classified the use of each treatment modal-
ity into three categories, "not used", "used in up to 80% of
the sessions" and "used in more than 80% of the ses-
sions". "Used in more than 80% of the sessions" was
interpreted as treatment used in almost all sessions. We
also calculated the total number of different treatment
modalities used by each physiotherapist through the ses-
sions.
Results
We received a response from 527 therapists. Among these,
297 had treated one patient with knee OA and had com-
pleted the data-collection form. The responders that did
not complete the form (n = 230) reported various reasons
for not completing, e.g. no patient referred during the
study period (n = 109), not working in clinical practice (n
= 41) or specialist in other areas such as neurology, child
or mental health (n = 46).
When assessing the reliability of the data-collection form
we found that the different items had a kappa score that
varied from 0.8 to 1.0. For some types of exercise, e.g exer-
cise aimed at increasing strength, coordination and stabil-
ity, the score was lower.
The mean age of the physiotherapists was 47 years [SD =
11]. Almost half [47%] were women [Table 1]. Patients
had a mean age of 65 years [SD = 11], and 67% were
women. Pain intensity during the last week was 5.9 [SD =
2.1] on a 10-point visual analogue scale [VAS]. Almost
half of the patients [46%] suffered from pain during
night, or at rest. More than half had bilateral knee OA, and
32% were diagnosed more than five years ago. Thirty three
percent were considered overweight, and 31% had impor-
tant co-morbidity, most frequently reported was cardio-
vascular diseases or low back pain. Fifty percent of the
patients were referred to physiotherapy for knee OA for
the first time.
The most important aim for the treatment, as reported by
the therapists, was to reduce pain [92%], followed by
increasing muscle strength [85%].
Exercise was used by all but six physiotherapists [2%], and
86% used exercise in almost all sessions; 11% of physio-
therapists provided exercise as the only treatment at all 12
sessions. As described in Table 2, there is high quality evi-
dence that exercise reduces pain and improves physical
function in patients with knee OA. Type of exercise, e.g.,
improving muscle strength, gait, range of motion and sta-
bility varied widely, both within and across sessions. Mus-
cle strengthening exercises were most commonly used
(90%). Few physiotherapists (17%) treated their patients
in a group setting.
There is evidence of moderate quality that transcutaneous
electrical nerve stimulation [TENS], low-level laser ther-
apy and acupuncture reduce pain. Each of these modali-
ties were used by less than 25% of the therapists [Table 2].
Moderate quality evidence suggests that short-wave or
pulsed electromagnetic energy has no effect on outcomes
for knee OA. This modality was provided by only 10% of
physiotherapists.
The physiotherapists applied a median number of four
[range 1–10] different treatment modalities for each
patient throughout the sessions. Massage, traction/mobi-
lisation and stretching were the next most common
modalities after exercise, and were applied in approxi-
mately half of patients [Table 2]. There is no evidence
Table 1: Characteristics of physiotherapists (N = 297)
Variable
Age [mean [SD]] 47 [11]
Year since qualification [mean [SD]] 21 [12]
Women [%] 47
Practice setting [%]
Single practice 15
2–5 colleagues 58
More than 5 colleagues 27
Postgraduate education [%] 26
Specialist [%] 11
Masters degree [%] 3BMC Health Services Research 2008, 8:145 http://www.biomedcentral.com/1472-6963/8/145
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from systematic reviews about the effect of these treat-
ments.
There is evidence of moderate quality that psychoeduca-
tion, including patient education and self-management
programmes improve psychological outcomes, e.g., scales
of psychological disability, mental functioning, self-effi-
cacy or depressive symptoms. Sixty eight percent used
interventions that were classified as psychoeducation,
such as education about OA and coping with the disease.
Almost all physiotherapists [90%] provided information
and guidance about physical activity, and 76% prescribed
a home exercise programme.
The physiotherapists provided advice and information
about weight reduction to 59 [58%] of the 102 patients
that they considered overweight. On the other hand,
almost all patients that the physiotherapist assessed to
need more physical activity [n = 101] received advice and
support for increasing activity level [n = 92].
Discussion
To our knowledge, this is the first study of physiotherapy
performance for patients with knee OA. The study
describes clinical practice in terms of individual patients,
as recorded prospectively by therapists during every treat-
ment session. We compared the treatment to findings
from an overview of systematic reviews. Quality of care
includes many elements. We have studied one important
factor that contributes to quality, – the factor of clinical
effectiveness.
Almost all therapists in this study used exercise in all treat-
ment sessions. This current practice is desirable, since it is
supported by evidence of high quality. Less than 35% of
physiotherapists used acupuncture, low-level laser ther-
apy or TENS which have moderate-quality evidence for
reducing pain. In addition, physiotherapists used many
treatment modalities with low-quality evidence or no evi-
dence from systematic reviews, e.g., traction, massage and
stretching.
The physiotherapists provided different types of exercises.
Because there is no evidence from systematic reviews to
support one specific type or dose [11], we merged differ-
ent types of exercise into one treatment modality. Clearly,
we lost some information about practice by this proce-
dure, but as long as no type of exercise is shown to be
more beneficial than another we think this was reasona-
ble. We also categorised different information modalities,
Table 2: Number [%] of treatment modalities used in the management of patients with knee osteoarthritis according to quality of 
evidence from systematic reviews (SR)
Type of intervention Not used at all Used in up to 80% of 
the sessions
Used in more than 80% 
of the sessions
Quality of evidence
Exercise 6 [2] 35 [12] 256 [86] High for pain reduction and 
improved physical function
Moderate for no improvement in 
psychological outcomes
TENS (transcutaneous electrical 
nerve stimulation)
260 [88] 16 [5] 21 [7] Moderate for pain reduction
Low level laser therapy 265 [89] 22 [7] 10 [4] Moderate for pain reduction
Acupuncture (manual, electrical 
and trigger point)
237 [80] 40 [14] 20 [7] Moderate for pain reduction
Short wave therapy (and pulsed 
electromagnetic energy)
268 [90] 16 [5] 13 [4] Moderate for no reduction in 
pain or improvement in physical 
function
Patient education, self-
management and psychoeducation
53 [18] 214 [72] 29 [10] Moderate for improving 
psychological outcomes
Moderate for no difference in 
pain or physical function
Ultrasound 249 [84] 21 [7] 27 [9] Low for all outcomes
Thermotherapy (heat packs) 251 [85] 20 [7] 26 [8] Low for all outcomes
Thermotherapy (cold packs) 278 [94] 12 [4] 7 [2] Low for all outcomes
Braces and orthosis 273 [92] 21 [7] 3 [1] Low for all outcomes
Tape 286 [96] 10 [3] 1 [0] No evidence from SR
Massage 137 [46] 69 [24] 91 [30] No evidence from SR
Traction 158 [53] 60 [20] 78 [26] No evidence from SR
Stretching 158 [53] 57 [19] 81 [27] No evidence from SR
Advice about physical activity 32 [11] 220 [74] 45 [15] No evidence from SR
Advice about weight reduction 
among 102 patients considered 
overweight
43 [42] 55 [54] 4 [4] No evidence from SRBMC Health Services Research 2008, 8:145 http://www.biomedcentral.com/1472-6963/8/145
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but separated simple information about exercise and
weight reduction from pscychoeducation and self-man-
agement programmes. There is clearly an overlap between
these interventions that might introduce information bias
or misclassification in this study. The effects of advice and
information about exercise and weight reduction pro-
vided by physiotherapists to patients with knee OA is
unclear, although systematic reviews have demonstrated
that exercise and weight reduction improve outcomes in
knee OA [2]. However, professional advice and guidance
with continued support can encourage people from the
general population to be more physically active [12].
Long-term adherence to exercise is required to maintain
the benefits of exercise in knee OA, and because long-term
adherence requires regular motivation, supervision and
monitoring [12], physiotherapists should include such
guidance in all treatment sessions. Although many gave
advice about physical activity, few physiotherapists [15%]
reported having provided this in more than 80% of the
sessions.
Only 58% of the patients that the physiotherapists catego-
rized as overweight were given information and advice
about weight reduction. The therapists rated subjectively
if the patient was overweight. This method might be
prone to bias because we do not know how this measure
compares with body mass index, which is commonly used
to identify overweight. However, clinical judgement and
experience might be as important as body mass index for
offering patients advice about weight reduction. There are
many plausible explanations why many physiotherapists
did not focus on weight reduction, e.g., they do not have
enough knowledge and/or skills on how to address the
problem, the topic is too intimate or they provide advice
on physical activity instead. Still we think that physiother-
apists might contribute to the positive outcomes of weight
reduction by supervision and guidance, perhaps in coop-
eration with a dietician.
Our findings are comparable to studies of physiotherapy
performance for low back pain which demonstrate that
adherence to guidelines varies across different treatment
modalities [6,9,13]. Treatments for which evidence is lim-
ited or absent are also frequently used [6,9]. Interestingly,
our study shows that electrotherapy modalities that can
reduce pain supported by moderate quality evidence were
used by less than 35% of the physiotherapists. In studies
of low back pain [6,14], electrotherapy was more fre-
quently used even though there was no evidence of effect.
However, interventions should always be specified to
meet the need from individual patients, and the physio-
therapists might choose not to use these modalities if the
patient had mild pain. If providing electrotherapy, the
physiotherapist should choose modalities supported by
moderate quality evidence instead of modalities with no
evidence, or with evidence of no effect. Still, almost all
therapists used exercise, and exercise can also reduce pain.
Though, we can not argue that the therapists were provid-
ing inadequate care by not using low level laser, TENS or
acupuncture.
There are some limitations to this study. The response rate
was low, and this might be a threat to the validity of the
data of physiotherapy performance because the therapists
that responded might have different practice pattern than
the study population. We feared that a low response rate
might be a problem, and we tried to develop a strategy to
get a large and unbiased sample of responses from Norwe-
gian physiotherapists. We invited all private practitioners
in Norway to the study. We used finding from a systematic
review on how to increase response rate [15]. We con-
tacted the physiotherapists before the study started, the
data-collection form was user-friendly with pre-paid
return and we had several follow-up contacts. In addition,
we enclosed a bar of dark chocolate with a sticker saying
"Thank you for contributing to physiotherapy documen-
tation" randomly to half of the physiotherapists.
The physiotherapists who participated were comparable
to private practitioners in Norway regarding age [mean
age reported by the Norwegian Physiotherapists Associa-
tion is 48], although a higher proportion of men
responded to our study. We have no additional informa-
tion about the non-responding physiotherapists. Surpris-
ingly many physiotherapists reported that they did not
treat a patient with knee OA during the study period. This
might also be the case for many of the non-responders.
Other studies of physiotherapy performance in primary
care that have used a prospective design have experienced
the same lack of participation [6,16]. When Swinkels et al
established a network to collect practice data on a contin-
uous basis in The Netherlands they only collected data
from 90 physiotherapists [9].
Another potential source of bias is the self-selection of
patients, because the therapists might choose patients that
are not representative to patients normally treated in pri-
vate practice. We asked the physiotherapists to report the
management of the first patient with knee OA. The char-
acteristics of the patients in the study are comparable to
patients included in 36 trials in a systematic review on
physical interventions for patients with OA [17]. The
mean age was 65.1 years and the mean baseline pain score
was 62.9 on a 100-mm VAS.
We collected data by self-report from the therapist. Self-
report of practice might represent a threat to validity
because some therapists might report treatments that they
do not perform. Some might also adopt new practice pat-BMC Health Services Research 2008, 8:145 http://www.biomedcentral.com/1472-6963/8/145
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tern because they think it is expected. This might mean
that self-reported adherence rates to guidelines could
exceed the rate measured by medical records or observa-
tion [18]. There might be variation in how the therapists
interpret and respond to the data collection from.
We measured performance by comparing practice to find-
ings from systematic reviews. For some interventions we
lack evidence because we did not identify any systematic
reviews. Evidence of high quality from primary studies
not included in systematic reviews might be available for
such interventions. This is clearly a limitation to our
approach. Secondly, some reviews needed updating.
Inclusion of new primary studies might change the esti-
mates of effect and the quality of evidence. Finally, it is
crucial to remember that "no evidence from systematic
reviews" does not imply "evidence of no effect".
It is difficult to measure physiotherapy performance
because physiotherapy practice is complex. Treatment can
differ both within and across sessions. Type, dose and fre-
quency vary and the interaction and communication
between patient and therapist are important parts of the
therapy. In the present study we assessed performance for
one measurable part of physiotherapy practice, but we
excluded interpersonal communication, structural aspects
of care, organisational culture, teamwork and access.
These are other important parts of high quality physio-
therapy care. Multiple data collection methods might be
used to get a more comprehensive picture of actual phys-
iotherapy practice.
Despite clear limitations in our methods, this study con-
tributes to the knowledge about physiotherapy perform-
ance in patients with knee OA. We need research to
develop valid and reliable methods to measure physio-
therapy performance in primary care, as well as research
on how to bridge research and clinical practice. Specifi-
cally, we should identify effective ways to promote inter-
ventions supported by high quality evidence. Finally, in
order to be able to measure performance in physiother-
apy, we need more research and more systematic reviews
on the effects of physiotherapy interventions for patients
with knee OA. Because physiotherapists use exercise regu-
larly for patients with knee OA, and there are different
opinions about optimal exercise regimen, studies should
compare different types, settings, intensities and volumes
of exercise. Interventions that are frequently used by phys-
iotherapists without evidence from systematic reviews,
e.g., traction, massage and stretching for patients with
knee OA, should be tested in rigorous trials and summa-
rised in reviews.
Conclusion
This study provides information about physiotherapy per-
formance in patients with knee OA. Exercise is the most
common treatment and this is supported by high quality
evidence. Physiotherapists also provide several treatment
modalities based on moderate and low quality evidence
of benefit, or without evidence from systematic reviews.
We need more research to develop and identify the best
methods to measure physiotherapy performance in pri-
mary care.
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